Background: Birth weight is considered as the most important factor in determining the neonatal and infant survival. Low Birth Weight (LBW) is an indicator of the socio-economic conditions and indirectly measures the maternal and child health. Objectives: This work was designed to find out effects of selected socio-demographic, maternal, servicerelated and psychological risk factors on low birth weight babies. Methods: This is a hospital based unmatched case control study. Findings: sleeping < 8 hours a day(OR 3.92:, 95% CI:2.72-5.65), walking < 5 hours(OR:2.30, 95% CI:1.61-3.29), sitting < 5 hours(OR:2.45, 95% CI:1.69-3.54), standing < 4hours a day(OR:2.29, 95% CI:1.58-3.34), exposure to kitchen smoke (OR:3.14, 95% CI:1.62-6.06), taking drugs other than routine ante natal drugs(OR:2.88, 95% CI:1.31-6.36), BMI > 26 kg/m2 (OR:2.13, 95% CI:1.27-3.58) were risk factors for LBW. Maternal height < 153 cm (OR: 0.5, 95% CI:0.34-0.73) was a protective factor. Conclusion: Sedentary life style, less sleeping, exposure to kitchen smoke, taking drugs other than routine antenatal drugs and Body Mass Index (BMI) ≥ 26 kg/m2 are modifiable risk factors for LBW. Low maternal height was a protective factor.
INTRODUCTION
Birth weight is considered as the most important factor in determining the neonatal and infant survival. Babies with a birth weight of less than 2500 g irrespective of the period of their gestation are termed as Low Birth Weight (LBW) babies [1] . Low birth weight is also a significant health problem in Sri Lanka. It is estimated that 16.3% of births reported in Sri Lanka in 2012 was categorized as LBW [2] . Low birth weight acts as a significant risk factor for child morbidity and mortality as well as long term undesirable health effects such as various types of non-communicable diseases [3] . Lowering the incidence of LBW was an investment on short as well as long term basis. In 2012, the World Health Assembly Resolution 65.6 endorsed a comprehensive implementation plan on maternal, infant and young child nutrition [4] Thirty percent (30%) reduction of LBW by 2025 is its third target. So, by identifying modifiable risk factors, cost-effective interventions could be implemented by Sri Lanka to achieve this target. 
METHODS
A hospital based un-matched case control study was carried out. The study was carried out in General Hospital Matara. Each data collectors visited postnatal wards regularly to recruit eligible study subjects. First mother was selected randomly and then all the eligible mothers who delivered a full-term live baby were recruited until the desired size of cases achieved. Control mothers were selected in the same way until the desired sample size was achieved. Total sample size was 442 (No of cases and controls were 221 each). Singleton live births delivered between July 2015 and December 2016, irrespective of the mode of delivery, were screened for inclusion in the study. Birth weight of every child was measured in gram using pretested and pre-calibrated weighing machines. Birth weight less than 2500 g was used to consider a child as LBW [1] . Inclusion criteria were low birth weight child, singleton pregnancy, exact POA (period of amenorrhea) was known, full term delivery (≥ 37 weeks of gestation), mother was willing to participate in the study. Exclusion criteria were unknown gestational age, multiple pregnancy, ambiguous genitalia, still births and mothers who cannot understand spoken Sinhalese. A control, having birth weight more than 2500 g and fulfilling above inclusion criteria was selected for every case. Data about the maternal exposure to different risk factors in all cases and controls was recorded using a pretested questionnaire, Modified Life Events Inventory (MLEI) [5] and Data Record Sheet. Data collected consisted of maternal age, ethnicity, maternal educational level, maternal occupation, direct and indirect maternal exposures to cigarette smoke, exposure to kitchen smoke, parity, maternal weight gain during pregnancy(weight gain from ≤ 12 weeks POA up to 37 weeks POA ), exposure to any surgery during this pregnancy, drug intake other than routine Ante Natal supplements, previous abortions, Body Mass Index (BMI),physical trauma during pregnancy, maternal alcohol consumption during pregnancy, monthly family income per head, durations of maternal sleeping, walking, sitting, standing during current pregnancy, maternal hypertension(any time during pregnancy mother was detected as a hypertensive by a clinician), diabetes(any time during pregnancy mother was detected as a diabetic by a clinician)), anemia during pregnancy(any time during pregnancy maternal Hb <11g/dl), field and clinic ante natal care and exposure to major life event during pregnancy [5] .
RoC curves were used to determine cut off points for the following variables: maternal age, parity, income, duration of sleeping, duration of standing, duration of sitting, duration of walking and exposure to major life event. This data was cross-checked with the available records such as ANC cards to minimize the recall bias. Questionnaires were administered by three retired trained Public Health Nursing Sisters (PHNS). They will visit post-natal wards regularly to collect data. Informed written consent was obtained from all the subjects in standard manner. Mostly closed ended questions were asked to minimize recall bias. Few more questions were asked to ensure validity of the questions. During interview sessions uniform way of questioning was maintained as much as possible to keep comparability. Smooth flow of questioning was ensured in such a way that simple basic questions was asked first and more complex and sensitive questions be posed towards the end. In the questionnaire demographic factors was asked first, sociological and maternal factors last. Further data collection was terminated when desired sample size is achieved. Principal Investigator performed the 5% of interviews that has been finished to check the validity of data. Pre-test was performed by the Principal Investigator. The pilot study was conducted in the study area prior to the commencement of study proper. It was ensured that the mothers included in the pilot study will not be recruited for the study proper. It was carried out to identify potential problems regarding interviewing, logistics and work-plan. The data collectors were given a course of three days training initially. The objectives of the training program were to provide the necessary knowledge and the skills on data collection and completion of the questionnaires/ data recording sheet accurately. Before the training, they were provided with a manual of instruction for interviewers to read in advance. This facilitated training and they were able to raise queries regarding the procedure. All the items given in the manual was discussed in great detail. First day of the training was devoted to providing theoretical knowledge and skills. On the second day the data collectors were sent to Base Hospital Kamburupitiya to fill the questionnaires on a trial basis. On the third day, those findings were discussed, and their problems were duly tackled. Stata 11.2 statistical software package [6] was used to enter and analyze data. Univariate logistic regression analysis was carried out to determine odds ratios (OR) and 95% confidence intervals (95% CI) for maternal socio demographic factors and maternal risk factors associated with low birth weight. Multivariate logistic regression was performed to control confounding factors. All variables which had a probability < 0.25 and having biological plausibility were entered into the multivariate model. All eligible variables were entered into the model and then removed one by one if they are ineligible. Goodness of fit test was assessed using Hosmer and Lemeshow test. A two tailed probability of < 0.05 was considered as statistically significant.
The study protocol was submitted to Ethics Review Committee of Faculty of Medicine Karapitiya to get the ethical clearance.
RESULTS
Distribution of risk factors among study subjects are shown in Table 1 Results of multivariate logistic regression is shown in 
DISCUSSION
This study showed that sleeping < 8 hours a day, walking < 5 hours, sitting < 5 hours, standing < 4hours a day, exposure to kitchen smoking, taking drugs other than routine ante natal drugs, BMI > 26 kg/m2 were risk factors for LBW. Case Control Study done by Samaraweera and Abeysena [7] also showed less sleeping time and less standing time were risk factors for LBW babies. It may be said that sedentary life style during pregnancy would increase the risk of having LBW babies. Same study [7] also showed that exposure to kitchen smoke during pregnancy was a risk factor. This was an important finding that pregnant mothers should use clean energy in preparing meals in the kitchen other than burning wood.
Drug intake would increase the risk for LBW according to previous studies [8, 9] . Our study also confirmed that finding. Our study did not show statistically significant association with LBW and maternal age and parity. This is consistent with the findings of previous studies [10, 11, 12] . Higher BMI was a risk factor in our study. This finding was not consistent with findings in studies by Power and Li [13] . Maternal height < 153 cm was a protective factor. This finding was not confirmatory to the findings of previous studies [14] but this was not a modifiable factor and final height of mother is multifactorial.
CONCLUSION
Sedentary life style, less sleeping (adequate rest), exposure to kitchen smoke, taking drugs other than routine antenatal drugs and Body Mass Index (BMI) > 26 kg/m2 were modifiable risk factors for LBW. Proper interventions such as health education on modifiable risk factors would decrease the incidence of LBW in Sri Lanka. Less maternal height was a protective factor.
